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From Where Does The ‘Load’ Come? 

• Natural weathering of bedrock into sand, silt and clay (soil) 
– Heat, freezing, abrasion, corrosion   

• Denudation 
– Fire 
– Deforestation 
– Drought 
– Mechanical 

• Transport 
– Gravity 
– Suspension 
– Dissolution 
– Glacial Advance / Retreat 
– Streams / Rivers / Lakes / Oceans 

 



Major Contributing Factors 
• Natural Processes 

– Earth orbit variations (Glacial-Interglacial) 
– Sea Temperature Fluctuations (Pacific Decadal Oscillation) 
– Cyclonic Storm Events (Nino Index) 
– Seismic Activity (Regional Uplift - Tsunami) 

• Runoff 
– Natural Environments 
– Cultural Improvement 

• Urban Development 
• Infrastructure  

– Water supply and treatment 

– Agriculture / Forestry / Mining / Manufacturing 
 

 
 

 



Events 
• Average processes are imperceptible  
• Materials generally move in ‘Pulses’, ‘Slugs’ 
 or so called ‘Major Events’ 
• Long duration Events – Glacial (20 - 400 ka cycles) 
• One-time Events: 

– 100 – Year Storms 
– Hurricanes / Typhoons 
– Earthquake / Tsunami 
 

 
   



Wobbles and Eccentricities in Earth’s 
Orbit 



Maximum Extent of Glaciation  
Sierra Nevada 

(Guyton, 1998) 



Sea Level Changes 
Donoghue, 2011 

Based on benthic marine isotope data 



San Onofre State Beach 

Paleobeach  

Modern Beach 

(125 Ka), tectonic uplift 



Terrace Sets – Eastern Sacramento 
Valley 

Pleistocene and younger deposits are in response to climatic change 



Soils Map of a 
typical area of 
Eastern Stanislaus 
County 



Crossection of Deposits in Relation to 
Soils 

Geology   Soils 
Q – Recent alluvium HpA (Hanford), WtA (Wymn) 
Qr – Riverbank FM  WrC (Whitney) 
Qtl– Turlock lake FM MtB (Montpellier) 
Pl – Laguna FM  RdE (Redding) 
Tm – Mehrten FM  PtB (Peters) 



Sendai, Japan 

April 4, 2010 Source: NY Times 



Sendai, Japan post Tsunami  

March 12, 2011 
Source: NY Times 



Pacific Decadal Oscillation (PDO)  
(Nate Mantua and others, 1996) 

 

Monthly Values for the PDO Index, January 1900 to September 2008. Positive (red) 
index values indicate a warm phase PDO; negative (blue) index values indicate a cool 
phase PDO. While short-term flips in PDO phases do occur, evaluation of 20th century 
instrumental records has shown that PDO phases generally persist for 20-30 years, as 
indicated in this figure. 





El Nino (Warm) / La Nina (Cool) 



1986 Event 

Improperly designed reservoir – lacking spillway 



1986 Event 

Under-sized culvert 



1986 Event 

Mass wasting -lateral groundwater flow out of cut bank 



1997 storm event – S. Fork American 
River 



American River overbank at Coloma, 
1997 



Residential Flooding 

Coloma, CA 1997 



Sheet Erosion 



Rill Erosion 



Mulch to control erosion 
Seed and mulch cut slopes after construction 



Maintain cover crops 



Terrace steep slopes and maintain 
cover crop 

Engineering and drainage 
may be required 



Digital Soil Mapping Status 
June, 2011 



Digital Data Available 

• Soil Data Mart 
• Geospatial Data Gateway 
• Soil Data Viewer (GIS) 
• Web Soil Survey 
• Soil Web App for Smart Phone (UCD – NRCS) 

 





Select CA 



Select County 



Add in an email address 



Soil Data Viewer 



Soil Data Viewer, ESRI Format 



Soil Data View – Sacramento County 
Available Water Capacity of Soils 



Sacramento County – Organic Matter 



Brentwood soils mapped in Yolo and 
Solano Counties 



Salinity Map 

•Data is a 
‘snapshot’ in 
time.  
•Chemical – 
solutes are mobile 
and  can change 
rapidly.   
•Salts do trend 
toward low 
landscape 
position. 



Web Soil Survey 



Web Soil Survey 



Select State 



Select State and Soil Survey Area 

Area of Interest 



Organic Matter, Surface Horizon 



Available Water Supply, 0 – 100 cm 



Smart Phone App 



Download it off the App Store to the 
Smart Phone 



303d Stream Map- North Coast Area 



Selection of some typical streams that are on the 303d List 



Typical Watershed – Headwaters consisting of small seasonal creeks 



Tables showing Pollutants as Sediment; Source Construction and Development 



Hydrologic Soil Group 

Pink = D (Slow); Yellow = C (Moderately Slow); Blue = B (Moderate)  



K Factor 

Dominantly 0.37  (High detachability) 



Organic Matter (%) 

Yellow = .75 – 2 ; Lt. Blue = 3 – 5 % 



Limited Area Analysis 

• Moderately High to High Runoff Potential 
• High K factor 
• Reasonably high OM (can not be significantly 

increased) 
– Sediment will naturally occur in the swales 
– Focused study could predict Ton / Ac (RUSLE2) 



Summary 

• Sediments pulse through the system, driven 
primarily by major climatic events 

• ‘Average’ or ‘Mean’ and lesser events are 
manageable 

• NRCS mapping layers and data bases cover most 
watersheds where use is urban, ag, forestry or 
range 

• Maps and interpretations provide prediction of 
infiltration, drainage, runoff and efficient water 
use 
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